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INTRODUCTION
At present, the agriculture sector is under examination from several different points of view. The current knowledge is not only oriented towards the efficiency of enterprises, but mainly towards their stability and liquidity. It is not only about whether the given economic sector is efficient, but whether the given efficiency is sustainable. The basic foundation for the maintenance of efficiency is liquidity, the foundation stone of which is solvency, without which it would not be possible to maintain an enterprise as a going concern. The present authors have decided to investigate the area of liquidity with regard to the critical period of the financial and economic crisis with the aim of revealing the stability of the agriculture sector in relation to cyclic fluctuations in the years [2007] [2008] [2009] [2010] [2011] [2012] . The goal was to investigate stability of the agriculture sector via its liquidity in the years when the entire economy experienced a slowdown. The authors have examined the liquidity indicators, specifically the most common liquidity indicators such as the current ratio, the quick ratio, and the cash ratio with regard to the Czech accounting standards, the specifics of the agriculture sector, and the issues of the Czech economic environment. The authors have followed up on their previous research concerning the significance of the structure of current asset liquidity entries (see L á n s k ý , M a r e š , 2015), where the significance of the liquidity structure was emphasized from the viewpoint of the important possible default indicators, and on the research by M a r e š (2014) where a suitable liquidity measuring methodology was selected.
A chain crisis began in the financial markets in the USA in the summer of 2007. The first phase of the transition of the crisis to the Czech Republic took place in the period from August 2007 to September 2008, but with a minimal impact on the Czech economy (Ř e z á b e k , 2009). Ř e z á b e k (2009) stated that the second phase of the crisis took place in the period September-November 2008 and it affected the Czech Republic's financial system 'by means of a regional fall in trust'. However, the transition of the crisis from the financial sector overseas to the real economy overseas has had and will have consequences for the real economy in the Czech Republic. The growth of the Czech economy up to the third quartile (3Q) 2008 gradually slowed and a significant turning point occurred in 4Q 2008; according to the Czech Statistical Office the growth was only 1.0% (Ř e z á b e k , 2009).
The present study is based on the earlier investigation into the issue of liquidity and solvency by M a r e š (2014). Liquidity can be defined as the ability to cover one's short-term debts with short-term assets. The issue of liquidity only focuses on the short-term horizon, which means that is associated with shortterm assets and liabilities (M a r e š , 2014). Solvency, on the other hand, means the ability to satisfy one's liabilities (short-term external funds) at a given moment. Solvency is therefore closer to the issue of cash flow (M a r e š , 2014).
The benefit of examining the liquidity indicators for the entire agriculture sector lies in the fact that it enables the comparison of the results of individual enterprises with a representative for the entire sector, as well as mutual comparisons between companies, and it also refers to the stability of the given sector and its liquidity. The authors are aware of the limiting factors of the statistical variables in the accounting statements (see B l a h a , J i n d ř i c h o v s k á , 2006) and of the disparities in the concepts of liquidity and solvency and in the contents of the individual liquidity indicators (see e.g. S y n e k , 2014).
The issue of liquidity has been dealt with from a methodological point of view by M a r e š (2014), who indicated how to correctly define solvency and liquidity with regard to the Czech environment and the Czech accounting standards and how to calculate the liquidity indicators. The study by T ó t h et al. (2013) , concerning with the area of benchmark values for liquidity ratios in Slovak agriculture, is a significant empirical study. Using descriptive statistics, the authors described the liquidity performance of more than 1100 enterprises in the period 2004-2011. However, they did not concern themselves with the situation in the Czech Republic and their study does not take into account reporting in the Czech Republic. The present authors differ from T ó t h et al. (2013) in the use and contents of the liquidity formulae. While T ó t h et al. (2013) used the term 'current assets' to include at the same time long-term receivables, we consider long-term receivables to be an entry which should not be taken into account, because the other current assets or current liabilities entries are all shortterm, i.e. payable within one year. Nevertheless, the article by T ó t h et al. (2013) does not concern itself with the area of stability and with the relationship of agriculture to cyclic fluctuations. It does mention the significance of examining liquidity in a wider context, but does so without any direct connection to cyclic fluctuations and only for small-scale farming (F e n w i c k , L y n e , 1999). The results suggest that liquidity is important, while imperfect land markets, information costs and high transaction costs are also significant inhibiting factors. Investments in literacy and language skills, vocational training and business and financial management skills may improve income opportunities for rural people and hence enhance their ability to invest, save and borrow (F e n w i c k , L y n e , 1999). M a d d e n (2000) analyzed the issue of liquidity of farmers in association with bank loans, household consumption, and capital expenditure. Another study dealing with the issue of agriculture in a wider context and proposing a solution which in our opinion would have a significant impact on the liquidity and extension on the solvency of small and medium-sized farmers is by M c M i c h a e l (2013). The author stated that a long-standing agrarian crisis of the neoliberal era, punctuated by the global 'food crisis ' of 2007--2008 , has recently focused development agency attention on incorporating smallholder products into commercial outlets to expand global food supplies. A key instrument proposed to achieve this goal is 'value-chain agriculture', designed to connect producers to markets (M c M i c h a e l , 2013). Similar statements can be found in the study by M a d d e n (2000) called 'Ag finances improve, but farmers still struggling'. The authors are aware of the specifics of the agriculture sector. As mentioned by P o l á k o v á et al. (2015) , agri-business is often very diversified and can be concerned with the whole range of agricultural output: the ownership of land, the agricultural production process, the manufacture of agricultural machinery, the processing of the product, and its shipment. This sector has many specifics which need to be taken into account. R u s s e l l , L a n g e m e i e r (2015) also pointed out that the agriculture sector is characterized by investment in expensive and highlyspecialized equipment. The Russian agriculture sector was analyzed by B e z l e p k i n a , L a n s i k (2003) in a significant study dealing with the impact of both production (land, labour, capital, materials) and financial (debts and budget transfers) determinants on the productivity. However, the authors of this article have adopted a position on liquidity based on its short-term nature, i.e. maturity within one year, but they are also aware that liquidity is an expression of indebtedness in the short-term horizon and that agriculture is a specific sector. 'Agriculture is a unique sector, because it is associated with negative outcomes stemming from imperfectly predictable biological and climatic variables. These variables include natural adversities (for example, pests and diseases), while climatic factors are not within the control of agricultural producers. So in agriculture it is very important to identify and evaluate risk, only then decisions made in farm will bring profit and other positive results' (G i r d ž i ū t ė , 2012).
Subsidies are of high importance in evaluating liquidity and stability, they are considered an efficiency indicator (e.g. V l a š i c o v á , N á g l o v á , 2015). T ó t h et al. (2014) also discuss the efficiency. B o j n e c , L a t r u f f e (2011) deal with the effects of subsidies on finance, liquidity, and stability: 'Further analyses reveal a non-significant impact of investment subsidies received by farms, but a positive impact of operational subsidies for small farms only, on the alleviation of financial constraints'.
As mentioned above, liquidity is a cornerstone for maintaining efficiency of an enterprise and for solvency. Efficiency of an enterprise is projected in results of a management and it can differ according to regions and business of agricultural enterprises. L o s o v á , Z d e n ě k (2014) stated that the dependence of a management result on subsidies is highest in mountain Less Favoured Areas (LFA). Enterprises focused on arable farming are the least dependant on subsidies but their management results are most affected by other external management conditions, mainly by climatic conditions and prices development.
The present authors are aware of the risk from the viewpoint of insolvency which would be caused by a low or instable liquidity, but at the same time also of the fact that low liquidity may also be caused by low efficiency in the individual agriculture sectors. According to V l a š i c o v á , N á g l o v á (2015), the economic situation of organic farmers (but not biodynamic farmers) is more favourable than the economic situation of conventional farmers.
MaTeRIaL aND MeThODS
The use of suitable liquidity ratio indicators for agriculture with regard to the Czech environment, the specifics of agriculture, and the Czech accounting standards has been arrived at on the basis of a comparison of the previous research and with regard to the issue at hand. These ratio indicators, including their structure, were then tested on the statistical cohort of the agriculture sector in a suitably long time period which has a sufficient predicative ability in relation to the used statistical method. This was based on statistical data which is available in the commercial registers via the B i s n o d e (2015) database. Therefore the used data may be considered sufficiently valid with regard to the research into stability and the time period when the cyclic development took place. The methods of investigation may be considered using the indicators to be sufficient in relation to the previous research undertaken by other authors (see B l a h a , J i n d ř i c h o v s k á , 2006; S y n e k , 2014; Lánský, M a r e š , 2015, and others).
Based on the Czech Accounting Standards No. 563/1991 Coll. the companies in the Commercial Register should publish their financial statements. The financial statements are published by being filed in the collection of documents and since 2006 must be submitted in electronic form. A company may be fined for the failure to publish its financial statement.
The legal obligation to annually publish financial statement is neglected or partially neglected by a number of enterprises. The enterprises either do not hand in their financial statement at all or they hand it without important data. As stated by L á n s k ý et al. (2015), the situation of legal form enterprises is different. Joint-stock companies are the best. Up to 70% of them have handed in the financial statement at least once. Totally 87% of joint-stock companies in agriculture, forestry, and fish farming sectors have handed in the financial statement at least once. The situation of other legal forms is bad to such extent that accessible data lack any information value on the given segment of enterprises. For the purpose of this study, only the enterprises handing in a correctly filled-in financial statement for 6 subsequent years were acceptable. For this reason, just joint-stock companies were dealt with.
We have analyzed the financial statements of joint stock companies in the agricultural, forestry, and fish farming sectors. This area is designated as Section A according to the CZ-NACE statistical classification of economic activities.
The Albertina database (B i s n o d e , 2015) downloads the financial statements from the collection of documents, processes them, and provides them in user friendly formats (such as .xls for MS Excel). The data acquired from this database were used throughout the present research. Before-tax values (due to different approaches of the economic units when creating adjusting entries) were used and financial statements containing irreparable errors were excluded for the purpose of our research.
The number of joint stock companies submitting financial statements in the individual monitored years 2007-2012 was 618-699. Totally 788 joint stock companies submitted the financial statements at least once during this period. In this study only data from the 430 joint stock companies, which submitted their financial statements each year of the monitored period, were analyzed. If we had included 2013 in our research, the number of analyzed companies would have fallen to half the current number and it was for this reason that we did not include 2013 and the following years in the research.
In this study we have investigated current assets and current asset sub-entries, short-term debt, and three liquidity indicators: the current ratio, the quick ratio, and the cash ratio. We wanted to add more ratios such as the cash conversion cycle, inventory turnover, average collection period, average payment period, but we were limited by the scope and the maximal size of this paper. That is why we selected the most important ones (source: M a r e š , 2014):
Current assets (CA) are equal to the sum of the inventory (I), long-term receivables (LTR), short-term receivables (STR), and short-term financial assets (STFAss) as expressed by equation (1).
(1) Short-term debt (STD) is equal to the sum of shortterm bank loans (STBL), short-term liabilities (STL), and short-term financial aid (STFAid) as expressed by equation (2).
(2) All the three investigated liquidity indicators have STD in their denominators, but they differ in their numerators. The current ratio has the sum of I, STR, and STFAss in its numerator as expressed by equation (3). The quick ratio has the sum of STR and STFAss in its numerator as expressed by equation (4). The cash 
ReSULTS
The analysis of the current assets was carried out. Initially, we calculated the average value of the individual sub-entries and subsequently also their relative frequency in relation to the sum entry. Table 1 . Equation (6) has been used to calculate the average value of short-term receivables ) ( y R T S in year y and the calculation of the other entries is analogous (6) The line '% of current assets (CA)' includes the average values of the shares of the individual entries in the CA in relation to the total CA. We initially calculated the relative shares of the values of the individual entries in the CA in relation to the overall CA for the individual companies and we then calculated the average from the thus acquired values; an example of this calculation is presented in equation (7). This summary better reflects the average status of the individual companies than a weighted average of the values which we would have acquired by calculating the shares of the average values. Equation (7) provides the calculation of the average value of for the share of the short-term receivables (STR) in relation to current assets (CA) entry in year y. The calculations for the other entries are analogous. (7) Median is the 215 th value out of 430 values, when we sort ascending all values of the given individual entry. Maximum is the 430 th value, Q1 (first quartile) is the 108 th value, and Q3 (third quartile) is the 322 nd value. Minimum was omitted, because all minimal values were zero.
When comparing the median and the average, we found out that the CA volume went up or down without the influence of company size in the years 2007-2012.
The changes median and quartiles copy the average. On the basis the trends and changes of median and quartiles in given years, we assume that our results in the stock companies could be applied to other agricultural business forms. Table 2 Table 1 . The calculation was analogous to the calculation given using equation (6).
The line '% of short-term debt (ST_D)' contains the average values of the shares of the individual ST_D entries in relation to the total short-term debt. We initially calculated the relative shares of the values of the individual short-term debt entries in relation to the short-term debt for the calculation of the values in the line '% of ST_D' and we then used the acquired values to calculate the average. An example of the calculation of this average is stated in equation (7). Median, maximum, Q1, and Q3 were calculated analogously as in Table 1 . Table 3 contains the average values of three liquidity indicators (the current ratio, the quick ratio, and the cash ratio) for joint stock companies from the agriculture, forestry, and fish farming sectors in the period [2007] [2008] [2009] [2010] [2011] [2012] . When calculating the values in Table 3 , we used equations (3), (4), and (5), in which the average values of the individual entries acquired in accordance with equation (6) were applied.
DISCUSSION
This paper proceeds from the authors' previous researches (e.g. L á n s k ý , M a r e š , 2015) and follows up with other researches which they critically assessed, e.g. T ó t h et al. (2013) (research on a business model for Czech agribusiness), R u s s e l l , L a n g e m e i e r (2015), etc. We highly value the study of T ó t h et al. (2013) stating: "The best enterprises are improving the liquidity, but most of the companies remain unchanged. Further research is needed to divide the set of enterprises according to the legal form and type of production (animal or crop production) to find out the reason for differences in liquidity". However, we have adopted a position on liquidity based on its short-term nature, i.e. maturity within one year, but they are also aware that liquidity is an expression of indebtedness in the short-term horizon and that agriculture is a specific sector. We consider the above mentioned articles important for further research, however almost without the specification of the Czech Republic or without the context of economy crisis.
The research results (Table 3) clearly show that the current ratio fell during the period of the crisis which consequently led to a reduction of liquidity in this indicator. However, the fall cannot be considered dramatic in comparison with 2007 and it was insignificant in the period 2008-2012. We can therefore conclude that, from the viewpoint of liquidity measured using the current ratio, agriculture is stable and the current ratio values bear witness to solid liquidity, whereby the short-term assets exceed the short-term external funds. It is, however, necessary to take into account the fact that the data is available at the end of the accounting period and we therefore do not have an overview of liquidity throughout the entire accounting period. In the case of liquidity measured using the quick ratio, we can also speak of a fall in 2008 in comparison with 2007, when the Czech economy was affected by the crisis, but this fall is also insignificant in the overall period 2008-2012. The quick ratio can be interpreted as the liquidity of short term assets without inventory to short term debt. We have also looked for answering the question how is the agriculture liquid without its least liquid entries (inventory) and from this viewpoint it may be concluded that the ability to cover shortterm debts without inventory was 100% in all of the monitored years. From this viewpoint liquidity may be considered sufficient and the agriculture sector stable. Table 3 also shows a fall in the cash ratio in 2008, but for all that the fall was balanced in the following years from the stability viewpoint. Given the fact that it is also necessary to perceive the liquidity indicators in association with the vertical financial analysis, a vertical financial analysis of the individual components of the current assets in the monitored years was performed with the conclusion that the long-term receivable entry is immaterial in relation to the percentile representation in the current assets and that we can note a slight rise in inventory (we have proceeded from the obvious assumption -unsellable inventory) and a fall in short-term financial assets (for example caused by a reduction of money as a consequence of unsellable inventory or a fall in the sale price for inventory or both of the above) as a consequence of the crisis. Nevertheless, the investigated variables throughout the entire period are of no material significance. We can therefore speak of strong stability with regard to the vertical financial analysis. When investigating the structure of short-term indebtedness by means of the short-term debt, the authors proceeded from the significance of the individual entries such as non-interest bearing and interest bearing debt. Table 2 shows that short-term liabilities predominate over interest bearing debt which is expressed via shortterm bank loans. We can therefore conclude that the agriculture sector is stable from the point of view of its financing thanks to the preference for non-interest bearing debt over interest bearing debt, which could place a burden on the stability of the enterprises in a crisis period as a result of the interest payments.
Our subsequent investigations will focus on liquidity in a wider context, for example in relation to cash flow or with regard to the bargaining power of farmers in relation to suppliers and customers. Another models examining the sustainability of the field of agriculture and the individual enterprises in agriculture focussing on the wider context of the agricultural market with a connection to the financial and non-financial efficiency indicators are needed. In the wider context, their construction will then be based on household consumption and capital expenditure concerning the agriculture sector which have already been analyzed e.g. by M a d d e n (2000).
CONCLUSION
The present research revealed that the agriculture sector in the Czech Republic is liquid. This conclusion is supported by the applied indicators of the current ratio, the quick ratio, and the cash ratio on the basis of which solvency in the given field may be assessed. We can also speak of stability of the individual liquidity entries expressed by means of their percentile representation in the summarizing entries for current assets and short-term debt; this applies from the point of view of both liquidity and stability. With regard to the given period and the impact of the crisis on the economy in general, it is possible to speak of a negligible or neutral influence not only on the individual liquidity indicators, but also on the individual entries which the agriculture liquidity indicators consist of and as such there are no significant fluctuations in liquidity and the values can therefore be considered to be good from the viewpoint of liquidity and stability.
